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Coronary CT Angiography-
Based Assessment of
Coronary in-Stent Restenosis.
A Journey through Past and
Present Trends
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Treatment of patients with coronary artery disease commonly involves the use of balloon-ex-
pandable stent placements, currently recognized as the most prevalent approach for coronary
artery revascularization. Nevertheless, the occurrence of restenosis remains a significant com-
plication following percutaneous coronary interventions. The diagnostic role of coronary CT
angiography (CCTA) in detecting stent restenosis has limitations primarily attributable to chal-
lenges in accurately discerning the lumen, due to issues such as blooming and motion arti-
facts. As a result, many cases often necessitate a transition to conventional coronary angiogra-
phy. However, recent advancements in CT technology have led to notable improvements in
both sensitivity and specificity, underscoring the growing significance of CCTA as a diagnostic
tool. The consistent reporting of high negative predictive value is particularly noteworthy. This
review aims to explore the historical context, current status, and recent trends in diagnosing
coronary artery stent restenosis using CCTA.

Index terms Computed Tomography Angiography; Percutaneous Coronary Intervention;
Coronary Restenosis
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Table 1. Summary of Recent Studies Assessing Coronary Stent Patency and Detecting Significant in-Stent Restenosis

Author/Year Scanner Patients (n) Stents(n) NotAssessable (%) Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Pugliese et al., 2008 (10) 64 DSCT 100 178 5 94 92 1 98
Oncel et al., 2008 (26) 64 DSCT 35 48 0 100 94 89 100
Pfledereretal., 2009 (11) 64 DSCT 112 150 10 84 95 73 97
de Graafetal., 2010 (51) 320 MDCT 53 89 8 92 91 65 98
Veselka et al., 2011 (52) 64 DSCT 34 34 0 100 T4 27 100
Zhangetal., 2012 (53) 64 DSCT 50 115 0 69 91 50 9%
Yoshimura et al., 2015 (54) 64 DSCT 45 79 0 82 93 64 97
Tatsugami et al., 2018 (55) 320 MDCT 16 22 0 100 94 83 100
Lietal., 2018 (56) 192 DSCT 69 140 0 100 92 82 100
Lietal., 2021 (57) 320 MDCT 40 85 8 100 97 50 96
Kawai et al., 2024 (45) 320 MDCT 85 166 4 86* 90* 50 98
Pooled 554 940 4 93 92 2 97

*Mean of two observers.
DSCT = dual source CT, MDCT = multidetector CT, NPV = negative predictive value, PPV = positive predictive value
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Fig. 1. Representative case of significant in-stent restenosis detected by 192-channel dual source CT.

A. In the curved multiplanar view acquired from 192-channel dual source CT, over 50% in-stent restenosis is
observed in the proximal segment of the left anterior descending artery (arrows). The stent inserted in a
more distal segment appears patent.

B. Invasive coronary angiography confirms significant in-stent restenosis at the proximal left anterior de-
scending artery stent (white arrows) and patency of the more distal stent (black arrow).
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(subendocardial) T-FAI5}7} ISRE ZTéh=t] JSwr) E9kth41). 2=2iut 52 AlZ8F CT
= A ] HARES 1S uf) A5l oA A& 7Hss 0= oAt

o
Yeid e o83 YA FIe Gafelst Aol WAA sl ArEla glonl, A%

H o=
G/d= ol|2]7} oh . Tatsugami 5(42)2 &3+ 4174 (convlutional neural network; ©]5}
CNR)Z o]&¢3t "eld 7I8ke] dre|Fo] J/de] a2 A4AAIZIAL CNRe 7HAE 4= A5

HojFolth, o)== 2 ZiAdent opde} 33teld S 7iAlor] Qe o 2ol =-ge
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S Aol 4= Q3Ith(Fig. 2). ¥R} ©] 7142 Precise IQ Engine, Canon Medical Systems
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Fig. 2. Visualizing coronary stent im-
ages with super-resolution deep learn-
ing reconstruction.

AT76-year-old male patient underwent
a 6-year follow-up coronary CT angi-
ography after the stenting of his right
coronary artery. The curved multi-pla-
nar reconstruction image, using super-
resolution deep-learning reconstruc-
tion, demonstrates a clear view of the
stent lumen. No discernible distinc-
tion was observed in the CT attenua-
tion between the in-stent lumen (586
HU) and the proximal vessel outside
the stent (585 HU), suggesting a negli-
gible artificial elevation in CT attenu-
ation attributable to beam hardening.
HU =Hounsfield unit
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5] 7] HPA Bk 3 mm 0]k AEIEC) ISR 7 HEAS 29 Z QIITH44, 45).

XA 4= CT (Photon Counting CT)

Photon counting CT (°]5} PCT)+= 7] CT9] ol 2] 53 & 7](energy integrating detec-
tor; o]} EID)et <24 o= |7t o2 FAk Als HE7](photon counting detector; o5t
PCD)E AFgsto] A &8, 37t 9 ofluA] A8 7]5-2 AR 24T CTolH 7t

F-ojel- AT eto] Sof 22 Tkt AR2 $HE017 PCDE Y12 A oLix| 2 HEe 4 o]

Fig. 3. Comparison of stent visualization: photon counting CT vs. 192-channel dual source CT.

Coronary CT angiography of a patient with coronary artery disease and a stent in the left anterior descend-
ing artery.

A-D. A comparison was made between a photon counting CT (A, C) and a 192-channel dual source CT (B, D).
Both orthogonal axial views (A, B) and short-axis views (C, D) clearly depict the stent in the proximal left an-
terior descending artery. However, the stent lumen is more clearly visible using photon counting CT (A, C).
Clinical case in courtesy of Phillip Young at Mayo Clinic.
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